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Attorney Docket: 17366-1450 

A METHOD AND APPARATUS FOR OPTIMIZING DECODING TIMES AND 
VERIFICATION OF THOSE TIMES IN A PIPELINED GRAPHICS DECODER 
MODEL INCORPORATING AN IMAGE BUFFER AND GRAPHICS PLANE BUFFER 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is directed to optimizing a pipeline, decoder model applicable to a 
BD-ROM presentation graphics stream and more particularly is directed to increasing 
performance and providing rules to enable verification of data streams. 

Description of Related Art 

The ETSI EN 300 743 standard defines a conceptual decoder model and the syntax and 
semantics of a data streaifa to support Subtitling applications as part of the Digital Video 
Broadcast standard (DVB^SUB). This standard specifies the use of PES packets within an 
MPEG transport stream to carry the basis syntactic elements (Segments) of the Subtitling 
application. The PTS values of the PES packets are used to define the presentation time of each 
display update. No other timing information is provided to the 'decoder. 

SUMMARY OF THE INVENTION 
As part of the development of a BD-ROM format, the Blu-ray Disc Founders (BDF) are 
defining the syntax and semantics of data-streams and associated decoding models for 
presentation graphics (subtitles and other AV synchronized graphics) and interactive graphics 
(buttons - similar to the highlight functionality of DVD-Video). A DVD-SUB standard is being 
used as a base in these sections of the BD-ROM format. 
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Attorney Docket: 17366-1450 

The present invention, when applied to BD-ROM presentation and interactive graphics 
streams, provides advantages over the standard DVB-SUB model for decoder implementation 
and verification: 

1 . decoder performance: authoring can take advantage of the optimized pipeline . 
decoder model to increase performance of decoding data. 

2. verification: clear rules are provided to enable verification of data streams 
including data streams that take advantage of the optimized pipeline decoder 
model. 

This innovation extends the DVB-SUB model to make use of DTS values to specify 
when the decoder should decode segment data stored in the Coded Data Buffer. This provides, a 
framework for authoring a datastream to take advantage of a pipelined decoder model 
incorporating an image buffer and grapWcs plane buffer. Furthermore, this innovation provides 
a model that optimizes decoding within the pipeline framework and provides the rules necessary 
for verification of datastreams utilizing the optimized pipelined decoding. 

The apparatus is comprised of the following: 

1 . The definition of DTS/PTS semantics for each Segment, 

2. The definition of associative DTS/PTS rules for each Segment. 

3. A decoding model supporting the use of DTS/PTS as specified. 

BRIEF DESCRIPTION OF PREFERRED EMBODIMENT 
Please refer to the attached document for a more detailed description of the innovation. 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



